Contrary to electrofocusing in sucrose gradients free [3H]oestradiol-17/l did not electrofocus and did not migrate significantly from the point of application. This could present difficulties in the interpretation and resolution of components if the sample is placed on the gel at a point close to the isoelectric points of the components of interest.
Contrary to electrofocusing in sucrose gradients free [3H] oestradiol-17/l did not electrofocus and did not migrate significantly from the point of application. This could present difficulties in the interpretation and resolution of components if the sample is placed on the gel at a point close to the isoelectric points of the components of interest.
By placing the sample 10-15mm from the cathode, acidic oestrogen receptors migrate towards the anode, whereas unbound [3H]oestradiol-17/l does not move. Fig. 1 shows the effect of focusing time on the resolution of [3H]oestradiol-17/lbinding proteins from intact mature rat uteri. The gel contained pH5-8 and pH3-10 ampholines. Migration of binding components was incomplete at 4h ( Fig. la) with a marked improvement in resolution after 5.5h (Fig. lb) ; at 21 h (Fig. lc) , a general deterioration in resolution was evident.
[3H]Oestradiol-17/l-binding proteins from immature (21-day old) rat uteri were prepared and examined both by electrofocusing in a pH5-8 gradient and by ultracentrifugation through a 5-20% (w/v) sucrose density gradient (Fig. 2) ; a 50pl sample (100pg of protein) was electrofocused for 6h at 250V. The sucrose gradient profile (Fig. 26) indicated that a binding protein with a sedimentation coefficient of about 8s was present together with some intermediate sized aggregates. One major cytosol component having an isoelectric point of 5.8 was detected with a second component at pH5.4 (Fig. 2a ). This agrees with data obtained with the sucrose-column method of focusing (De Sombre et al., 1969 The enzyme choline kinase (EC 2.7.1.32) plays an initial role in the synthesis de nouo of phosphatidylcholine and phosphatidylethanolamine by catalysing the formation of phosphorylcholine and phosphorylethanolamine from the free bases choline or ethanolamine and ATP. It is widely believed that a single enzyme is responsible for the phosphorylation of both bases. A preparation of the enzyme purified 25-fold from brewer's yeast was found to phosphorylate both choline and ethanolamine, although the reaction occurred at a much slower rate with the latter substrate (Wittenberg & Kornberg, 1953) .
A preparation purified 200-fold from rabbit brain was also able to phosphorylate both bases (Haubrich, 1973) . On the other hand, Ramasarma & Wettner (1957) reported that an enzyme in seeds of Brassica compestris was able to phosphorylate choline but not ethanolamine. Sung &Johnstone (1967) have suggested that two enzymes are present in Ehrlich ascites carcinoma cells on the basis of differential stability of choline and ethanolamine phosphorylation on storage and the variable effects of inhibitors. In the present work we present three different lines of evidence that suggest that in the rumen protozoan, Entodinium caudatum, the two bases are phosphorylated by different enzymes.
E. caudatum cells were grown, recovered and washed as previously described (Coleman, 1962; Broad & Dawson, 1973) . The cells were ultrasonicated for 2min in 0.1 M-potassium phosphate buffer, pH7.8, at 8OKc/s in an ultrasonic water bath (Kerry's Ultrasonics Ltd., Basildon, Essex, U.K.). A portion of the sonicated preparation (equivalent to 5x105 cells in 0.5ml) was assayed for choline kinase activity under conditions similar to 551st MEETING, ST. ANDREWS Table 1 A major difference was seen in the response to hemicholinium-3 (the bishemiacetal form of a,a'-dimethylethanolamino-4,4'-bisacetophenone), which Spanner 8 c Ansell (1973) described as an inhibitor of the phosphorylation of choline by rat brain extracts. Table 1 shows the inhibitory effect of hemicholinium-3 on the phosphorylation of both bases as a function of inhibitor concentration. At 5 m~-hemicholinium-3, phosphorylation of choline was decreased to a few % of the control, whereas the phosphorylation of ethanolamine was slightly enhanced. Finally, a partial separation of the activities responsible for the phosphorylation of the two substrates was obtained by fractionation of the l00OOOg supernatant of a sonicate preparation of E. caudutum on Sephadex G-100 (Fig. 1) . It would appear from this partial separation, that the phosphorylation of ethanolamine is catalysed by a protein fraction of higher molecular weight than that involved in the phosphorylation Cells (10' in 4.5ml) were ultrasonicatedfor2min and centrifuged for 1 h at 1OOOOOg. The supernatant was applied to a column (12OcmxO.9cm) of Sephadex G-100 in 0 . 1~-potassium phosphate buffer, pH7.8. Fractions (3.75ml) were collected and enzyme activity was determined as described in the text. 0, Phosphorylcholine production; A, phosphorylethanolamine production; * *, Ezs0.
of choline. Some of the latter fractions from the column had a high capacity to phosphorylate choline, but were virtually devoid of any ability to phosphorylate ethanolm i n e .
The evidence presented suggests that in this protozoan there are two independent kinases for the phosphorylation of choline and ethanolamine. This is indicated by the failure of a large excess of either substrate to interfere with the phosphorylation of the other, the sharply contrasting behaviour of hemicholinium-3 as an inhibitor and the partial separation of the two activities on Sephadex G-100. Final confirmation must await the total separation and purification of the two enzymes. Also it cannot be necessarily assumed that a similar situation occurs in other species or in all tissues.
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